| HEALTH POLICY AND ETHICS |

Beyond Effectiveness: Evaluating the Public Health

Impact of the WISEWOMAN Program

| Rosanne P. Farris, PhD, Julie C. Will, PhD, Olga Khavjou, MA, Eric A. Finkelstein, PhD

Interventions that are effec-
tive are often improperly or
only partially implemented
when put into practice. When
intervention programs are
evaluated, feasibility of im-
plementation and effective-
ness need to be examined.
Reach, effectiveness, adoption,

implementation, and mainte-
nance make up the RE-AIM
framework used to assess
such programs. To examine
the usefulness of this metric,
we addressed 2 key research
questions. Is it feasible to
operationalize the RE-AIM
framework using women'’s
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health program data? How
does the determination of a
successful program differ if
the criterion is (1) effectiveness
alone, (2) reach and effective-
ness, or (3) the 5 dimensions
of the RE-AIM framework?
Findings indicate that it is
feasible to operationalize the

RE-AIM concepts and that
RE-AIM may provide a richer
measure of contextual fac-
tors for program success
compared with other eval-
uation approaches. (Am J
Public Health. 2007;97:641-
647. doi:10.2105/AJPH.2005.
072264)
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EVIDENCE-BASED PUBLIC
health research improves the
quality of practice by providing
systematic information about
tested intervention strategies to
public health practitioners.! The
strongest evidence is often gath-
ered from highly controlled re-
search studies'* that are de-
signed to test whether a well-
defined intervention results in
health improvements under ideal
conditions. Such studies, referred
to as efficacy studies,®* are de-
signed to eliminate alternative
explanations of the causes of the
health outcomes of the interven-
tion; consequently, a high degree
of experimental control is used.
Interventions most worthy of
replication in practice are those
for which efficacy studies show
the strongest association be-
tween the intervention and the
outcome.”

Because they work to improve
the health of large populations,
public health scientists seek inter-
ventions that appeal to the public
at large, are effective in practice,
and will be adopted rapidly by
practitioners. Interventions de-
signed for efficacy studies gener-
ally appeal to only the most mo-
tivated participants, are less
effective when implemented out-
side of controlled research situa-
tions,® and are not easily adopted
by practitioners because of their
complexity. For a public health
scientist, the intervention that
warrants replication is the one
that has the greatest public
health impact, is low-cost, effi-
cient, and feasible to implement
in a nonresearch population.

The public health field needs a
broad, multidimensional approach
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to evaluate interventions. Abrams
and colleagues’ defined the im-
pact of an intervention as the
product of its reach (R) and its ef-
ficacy (E), where reach is defined
as the percent penetration of the
intervention into a defined popu-
lation. These researchers cited 2
extreme intervention scenarios
that could result in zero impact:
“(1) a very effective, expensive
program (100% efficacy) that fails
to attract any clients (0% reach)
or (2) a self-help brochure deliv-
ered to every smoker (100%
reach) that does not work at all
(0% efﬁcacy).”7(p292)

Glasgow et al.® expanded the
2-component measure (RE) to a
5-component measure (RE-AIM):
reach, efficacy or effectiveness,
adoption, implementation, and
maintenance. Reach indicates the
proportion and representative-
ness of the target population that
participated in the program. Effi-
cacy or effectiveness is the posi-
tive program outcomes, minus
the negative outcomes. Adoption
refers to the proportion and rep-
resentativeness of settings and
people that will adopt the pro-
gram. Implementation is the ex-
tent to which the intervention is
implemented as intended. Main-
tenance is the extent to which the
program is sustained over time.
The overall public health impact
of the intervention is measured
by combining all 5 dimensions to
create a composite score.

The goal of the Well-Integrated
Screening and Evaluation for
Women Across the Nation
(WISEWOMAN) public health
program is to improve the health
of midlife, uninsured women by
providing cardiovascular screening
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and lifestyle intervention.® As part
of the program evaluation effort,
data from the 15 projects where
the WISEWOMAN program is
implemented were used to exam-
ine the feasibility and effectiveness
of adding a cardiovascular disease
prevention component to the
National Breast and Cervical Can-
cer Early Detection Program
(NBCCEDP). To assess whether
the RE-AIM framework is useful
for evaluating WISEWOMAN
public health programs, we ad-
dressed 2 key research questions:
(1) Is it feasible to operationalize
the RE-AIM concepts using exist-
ing WISEWOMAN program
data? ' and (2) How does the
determination of a successful
WISEWOMAN program differ

if effectiveness alone or a broader
approach, such as RE-AIM, is used
as a measure? >

METHODS

We used 2001-2003 WISE-
WOMAN and NBCCEDP data to
assess the public health impact of
14 WISEWOMAN sites within
North Carolina, which is 1 of the
15 WISEWOMAN projects cur-
rently funded by the Centers for
Disease Control and Prevention.
WISEWOMAN and NBCCEDP
collect standard data biannually,
including demographic data and
physiological measures. Figure 1
illustrates how each of the 5
RE-AIM dimensions for the
WISEWOMAN program were op-
erationalized. For each RE-AIM
dimension, Figure 1 outlines the
components of a successful pro-
gram, the essential activities, and
the public health impact measures
available from the WISEWOMAN

data that embody Glasgow et al.’s
definitions of each dimension.

For example, a successful
WISEWOMAN program ad-
dresses health disparities by
choosing sites that have minority
populations. This is measured by
the adoption dimension. The im-
plementation dimension measures
a successful program on the basis
of the performance requirements
of the funding agency (i.e., Centers
for Disease Control and Preven-
tion). For example, a specified
number of intervention sessions
should be delivered to each partic-
ipant. Figure 1 also lists additional
public health measures that follow
Glasgow et al.’s definitions but are
not currently available from exist-
ing WISEWOMAN data.

As shown in Figure 1, reach is
measured using (1) the total num-
ber of screenings, (2) the total
number of women screened for
the first time, (3) the percentage
of NBCCEDP participants
screened for WISEWOMAN,

(4) the percentage of minority
NBCCEDRP participants screened
for WISEWOMAN, and (5) the
percentage of women attending at
least 1 intervention session.
Effectiveness is measured using
1-year average changes in systolic
blood pressure, total cholesterol,
body weight, and percentage
change in the smoking rate. Racial
representativeness of sites that
adopt the WISEWOMAN pro-
gram is measured by assessing the
minority population of the corre-
sponding NBCCEDP sites.
Implementation assesses whether
the program meets requirements
of the funding agency and is mea-
sured using the average number
of intervention sessions delivered
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Note. RE-AIM =reach, efficacy or effectiveness, adoption, implementation, and maintenance; WISEWOMAN = Well-Integrated Screening and
Evaluation for Women Across the Nation. Scores fell into 1 of the following tertiles: tertile 1=0-33.3; tertile 2=33.3-66.6; tertile 3=66.6-100.

and 1-year rescreening rates.
Maintenance is assessed using
changes in site-specific screening
numbers from one 6-month pe-
riod to the next.

To determine which sites were
most successful, we calculated the
measures outlined in Figure 1 for
each of the 14 WISEWOMAN
sites in North Carolina. First, the
sites were ranked from highest to
lowest on each of the 13 mea-
sures. Second, the rank scores
were averaged for all measures
within each dimension. Third,
using Glasgow et al.’s suggestion
that each of the 5 dimensions be
scored on the same scale to allow
easy comparison across dimen-
sions, the summary rank score for

each dimension was converted so
that it ranged from O to 100 (nor-
malized scores). Fourth, each
site’s RE-AIM dimension scores
were plotted on a graph to illus-
trate differences among sites (Fig-
ure 2). Finally, the normalized
scores for each dimension were
averaged to create a composite
RE-AIM score that measures the
success of each site. (A detailed,
step-by-step outline of the analy-
sis is available as a supplement to
the online version of this article.)

We needed to address whether
the determination of a successful
WISEWOMAN site differs on the
basis of using effectiveness alone
or the broader RE-AIM approach.
To examine this, we compared

644 | Health Policy and Ethics | Peer Reviewed | Farris et al.

FIGURE 2—North Carolina WISEWOMAN RE-AIM evaluation framework dimensions: 2 sites with high
performance (sites D and E) and 2 sites with low performance (sites K and L).

each site’s ranking on (1) the
overall RE-AIM composite score,
(2) the effectiveness score alone,
and (3) the average of reach and
effectiveness (i.e., a modification
of Abram’s conceptual model).

RESULTS

Table 1 presents the measures
constructed for each RE-AIM
dimension and the average, low-
est, and highest values for each
measure. There is considerable
performance variation among the
14 sites across RE-AIM dimen-
sions. For the reach dimension,
the percentage of the target popu-
lation (NBCCEDP participants)
screened for WISEWOMAN

averaged 39% during 2001—
2003; the site that had the lowest
performance screened 8% of the
target population, and the site that
had the highest performance
screened 57% of the target popu-
lation. For the effectiveness di-
mension, the average reduction in
systolic blood pressure after 1
year was 2.7 mm Hg and ranged
from a 5.0-mm Hg increase
among women at the site with the
lowest performance to an 8.0-mm
Hg reduction among women at
the site with the highest perform-
ance. For adoption, the minority
population across sites ranged be-
tween 3% and 77%. The next
step would be to conduct case
studies to determine why the vari-
ation in sites exists and to identify
practices that contribute to high
and low performance.

Figure 2 plots the RE-AIM
dimension scores for 2 high-
performing sites and 2 low-
performing sites. This illustrates
the relative strengths and weak-
nesses of each of the sites.
RE-AIM dimension rankings con-
trast considerably between the
high- and low-performing sites;
sites D and E rank higher for all
dimensions than sites K and L. For
example, site D has a reach score
of 100; whereas, site K has a
reach score less than 10. Effective-
ness scores are 80 and 100 for
the 2 high-performing sites but
less than 30 for the low-perform-
ing sites. A visual representation
of performance, such as Figure 2,
will help programs to target areas
for improvement at each site.

The results of using the com-
posite RE-AIM scores to rank sites
according to their overall public
health impact are presented in

American Journal of Public Health | April 2007, Vol 97, No. 4
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TABLE 1—RE-AIM Measures and Performance Values for 14 WISEWOMAN Sites: North Carolina, 2001-2003

Site Performance

to the next (percentage change from the first period to the last), %

RE-AIM Dimension Measure Average Lowest Highest
Reach Total number of screenings’ 236 100 480
Total number of first-time screenings 143 60 346
NBCCEDP participants screened for WISEWOMAN, % 39 8 57
Minority NBCCEDP participants screened for WISEWOMAN,® % 41 6 67
Women attending at least 1 intervention session, % 94 80 100
Efficacy or effectiveness  1-year average change in systolic blood pressure, mm Hg =27 5.0 -8.0
1-year average change in total cholesterol, mg/dL 15 12.0 -11.0
1-year average change in body weight, Ib -0.29 9.0 -4.0
1-year change in the smoking rate, % -17 0 -50
Adoption Minority population of the corresponding NBCCEDP site, % 48 3 77
Average number of intervention sessions attended 14 1.0 3.0
Implementation 1-year rescreening rate,” % 29 9 64
Maintenance Changes in site-specific screening numbers from one 6-month period 76 -43 586

case for most projects.

Table 2. A rank of 1 indicates the
site that has the highest perform-
ance, and a rank of 14 indicates
the site that has the lowest per-
formance. The top tertile of sites
(those ranked from 1 through 5)
across the 3 methods (i.e., effec-
tiveness alone, reach and effec-
tiveness, RE-AIM) have been
noted. RE-AIM framework rank-
ings are compared with the other
rankings using effectiveness alone
and the average of the reach and
effectiveness dimensions.

Table 2 illustrates how the use
of the different evaluation meth-
ods can affect the selection of the
top 5 high-performing sites for
case studies in evaluation re-
search. If effectiveness alone is the
sole determinant of high perform-
ance, sites C, D, E, H, and ] would

be selected. If RE-AIM is used as
the determinant of performance,
sites A, D, E, G, and N would be
selected. Sites D and E would be
among the 5 top-performing sites
regardless of which method is
used to rank the sites. However,
sites G and N would be selected
only if the RE-AIM framework is
used as the determinant. Site |
would be selected if effectiveness
alone is used to rank sites. Thus,
sites would be selected differently
for case studies of program prac-
tices if RE-AIM were used as the
determinant of performance in-
stead of effectiveness alone.

DISCUSSION

Using existing program data
from WISEWOMAN and the

April 2007, Vol 97, No. 4 | American Journal of Public Health

Note. RE-AIM =reach, efficacy or effectiveness, adoption, implementation, and maintenance; NBCCEDP = National Breast and Cervical Cancer
Early Detection Program; WISENOMAN = Well-Integrated Screening and Evaluation for Women Across the Nation.
“Total number of screenings is based on budget allocated to sites and may not be the best measure for North Carolina; however, this is not the

bOnly women enrolled in NBCCEDP are qualified for the WISENOMAN program; therefore, NBCCEDP participants are the target population.
“Minority is defined as non-White women of known race/ethnicity.
%Rescreening rates are influenced by changes in health insurance status and income changes that could affect program eligibility.

NBCCEDP, we successfully oper-
ationalized the 5 dimensions of
the RE-AIM model and identified
high- and low-performing sites.
This task was not without chal-
lenges. We needed to decide how
data that are routinely collected
could be applied to the 5 RE-AIM
dimensions. We had multiple
measures for some dimensions,
but measures for other dimen-
sions were more difficult to iden-
tify. We also needed to convert
measures to similar units so they
could be combined to generate an
overall score. This required the
use of ranks, which was not part
of Glasgow et al.’s methodology
but was accepted by our panel

of experts. To better understand
the relationships among the 5
RE-AIM dimensions, we calculated

correlations between each of the
measures (available from the au-
thors). We found positive correla-
tions between effectiveness and
implementation (0.45), reach and
adoption (0.33), and adoption
and implementation (0.24), and a
negative correlation between im-
plementation and maintenance
(—0.25). None of the correlations
was statistically significant. These
results suggest that each measure
provides additional information
concerning the overall benefits of
the program.

The broader dimensions in-
cluded in the RE-AIM framework
(rather than just the effectiveness)
are important contributors to
public health impact. Several eval-
uation experts have addressed
this issue. Nutbeam,” for example,
described intervention program
evaluation as a “complex enter-
prise” and suggested that changes
in outcomes should not be the
only standard for a successful pro-
gram. This concept of “effective-
ness” includes measures such as
changes in knowledge and skills
at the individual level, social ac-
tion and changes in social norms,
and changes in policy and organi-
zational practices as a result of
the intervention. Nutbeam sug-
gested that decisionmaking for
evidence-based practice in health
promotion should be based on
the best available evidence con-
cerning intervention program ef-
fectiveness and the intervention
program’s application in real-life
circumstances.

In addition, Green" raised the
following question: “Where did
the field get the idea that evidence
of an intervention’s efficacy from
carefully controlled trials could be

Farris et al. | Peer Reviewed | Health Policy and Ethics | 645
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generalized as the ‘best practice’
for widely varied populations and

27110167 Green discussed

situations
the need to consider interventions
in the context of the social and
cultural, economic, and occupa-
tional circumstances of the indi-
vidual as well as the target group
and organizational variations in
their many combinations within
populations. He suggested that
preoccupation with internal
validity—the degree to which

the observed changes can be
attributed to the effect of the
intervention—in evidence of effec-
tiveness from research studies
causes external validity—the de-
gree to which the findings can be
generalized to other settings or
populations—to receive little atten-
tion in final recommendations of

TABLE 2—Results Using the Composite RE-AIM Scores to Rank

WISEWOMAN Sites According to Their Overall Affect on Public

Health Across 3 Different Methods: North Carolina, 2001-2003
Method

Site RE-AIM Effectiveness Reach and Effectiveness

A 3 6 3

B 10 9 12

C 8 2 5°

D 1° § 1#

E 2 1° 2

F 11 8 9

G § 11 8

H 6 5 ¥

| 7 14 11

J 9 3 6

K 14 10 13

L 13 13 14

M 12 12 10

N 5° 7 7

Note. RE-AIM =reach, efficacy or effectiveness, adoption, implementation, and

maintenance; WISEWOMAN = Well-Integrated Screening and Evaluation for Women Across

the Nation.

“Sites ranked in the top tertile (1-5).

best practices. The Centers for
Disease Control and Prevention
Guide to Community Preventive
Services® emphasizes that the
strength of evidence for the effec-
tiveness of population-based
interventions should be linked to
recommendations for population-
based and public health inter-
ventions. However, the Centers for
Disease Control and Prevention
has a set of procedures for consid-
ering applicability to local situa-
tions. First, it assesses in which
populations and settings the inter-
ventions were studied, and then it
determines whether these popula-
tions and settings are representa-
tive of other populations and set-
tings of interest. Green called for
a more systematic study of place,
organizational settings, social

646 | Health Policy and Ethics | Peer Reviewed | Farris et al.

circumstances, and culture as part
of the research agenda to guide
health promotion practice.

Other researchers" have
called for a broader definition of
impact because of the relative
dearth of published studies in the
health promotion field and be-
cause the effectiveness of health
promotion programs relies heavily
on how well the program fits
within the local contexts. Abrams
et al.” defined the impact of an in-
tervention as the percentage of
the population that receives the
intervention multiplied by the in-
tervention’s efficacy. Glasgow et
al.® conceptualized the public
health impact of an intervention
as a function of 5 factors that are
compatible with a social-ecologi-
cal theory, systems-based ap-
proach, and community-based
and public health interventions. In
so doing, he included external va-
lidity factors that affect program
success and expanded Abrams et
al’s concept of reach by including
the representativeness of the pop-
ulation that receives the interven-
tion. Glasgow et al’s definition of
efficacy (or effectiveness) goes be-
yond biological outcomes, such as
disease risk factors, and includes
behavioral outcomes for interven-
tion staff and participants. In addi-
tion, he included negative out-
comes measured through changes
in the participant’s quality of life.
The organizational-level compo-
nents include the proportion and
representativeness of settings that
adopt the intervention as well as
barriers to adoption, the extent
to which the program is delivered
as intended (implementation),
and program-level measures of
institutionalization (maintenance).

Glasgow et al.’s evaluation method
addresses the conceptual issues of
the interventions being studied
and recognizes the complexity of
determinants of program success,
which gives decisionmakers more
complete information on which to
base program decisions.

There are several limitations to
this analysis. First, an intervention
program evaluation that uses
broad frameworks should be de-
signed before the intervention pro-
gram is initiated. Because the
WISEWOMAN program was initi-
ated in 1995, the RE-AIM frame-
work, which was first presented in
1999, could not be incorporated.
WISEWOMAN was designed to
include in its evaluation both the
reach and effectiveness dimen-
sions from the outset. The
social—ecological model was the
theoretical construct for the inter-
vention, but because there were
no measures to capture adoption,
implementation, and maintenance
from the program onset, the exist-
ing data had to be retrofit to cap-
ture these dimensions. The result-
ing measurements of these 3
dimensions are not optimal. For
example, we had less-than-ideal
measurements of program fidelity
and so could not verify that the
program was implemented as in-
tended in every site. However, we
plan to develop a method for col-
lecting and reporting this informa-
tion as part of an ongoing best
practices study. The information
from this ongoing study, coupled
with the RE-AIM measures, can
assess whether certain adaptations
are appropriate (e.g., no change or
improved effectiveness) or in-
appropriate (e.g., loss of effect).

A second limitation was that the

American Journal of Public Health | April 2007, Vol 97, No. 4



broader frameworks were tested
(in 14 sites) in only 1 of the 15
WISEWOMAN projects. Whether
the lessons learned in this single
project can be generalized to all of
the WISEWOMAN projects has
yet to be determined. Third, cost
and cost-effectiveness are impor-
tant factors in program evaluation,
but it is not clear how these met-
rics should be incorporated into
the RE-AIM framework. Glasgow
et al. suggested that cost-
effectiveness and cost—benefit are
appropriate outcomes and that a
population-based, cost-effectiveness
index could be calculated by di-
viding the public health impact
(RE-AIM score) by the total socie-
tal costs of a program. We are con-
ducting cost-effectiveness studies
of each of the 15 WISEWOMAN
projects and could incorporate this
into the model in the future.
Fourth, even though RE-AIM pro-
vides a comprehensive framework
for program evaluation, other fac-
tors influence the success of the
program, such as effect of the nat-
ural, social, or constructed envi-
ronments on key program out-
comes. Other evaluation
frameworks, such as Health
Impact Assessment™ or the
Precede—Proceed Model,” may
include these factors; however, we
chose to use RE-AIM because it is
more appropriate for evaluation of
a behavioral change intervention.
Finally, we are currently un-
able to assess the validity and ro-
bustness of the chosen RE-AIM
measures. We will, however, ex-
plore predictive validity of our
measures to identify high- and
low-performing sites by conduct-
ing interviews with key program
informants (e.g., local coordinators,
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project directors, and managers)
and assessing whether our results
are consistent with their percep-
tions and experiences. A prelimi-
nary analysis revealed that the
project manager’s subjective re-
sponse to which 4 sites were high
performing and low performing
matched the results generated
from RE-AIM.

In conclusion, we used
WISEWOMAN program data
to examine the feasibility of mea-
suring each of the 5 dimensions
of RE-AIM and compared this
evaluation method to other meth-
ods for determining program suc-
cess. The findings indicate that
RE-AIM captures important orga-
nizational dimensions not cap-
tured by other metrics. These di-
mensions may be particularly
useful for public health practition-
ers who conduct program evalua-
tion research or monitor program
performance. Using the RE-AIM
framework when planning and
designing intervention programs
may lead to the development of
studies and programs that have
greater public health impact and
will enhance translation of evi-
dence-based interventions and
their dissemination in the real
world setting."® Additional re-
search is needed to better define
and maximize the impact on pub-
lic health. However, this investi-
gation has demonstrated that
broader evaluation frameworks,
such as reach and effectiveness
and RE-AIM, contribute more
than effectiveness alone. ®
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